Membrane damage by channel-forming proteins: staphylococcal alpha-toxin, streptolysin-O and the C5b-9 complement complex.
One mechanism through which cells can be damaged involves insertion of alien proteins into the membrane bilayer and the formation of hydrophilic transmembrane pores. Three examples for this process are discussed, namely membrane damage by staphylococcal alpha-toxin, streptolysin-O, and by the terminal C5b-9 complement complex. Common to all is the principle of a transition of the proteins from a water-soluble state to an amphiphilic state, occurring through the appearance or exposure of apolar surfaces during oligomerization of the protein molecules into supramolecular aggregates. The resulting complexes or protein oligomers insert spontaneously into the target lipid bilayer and assume properties akin to those of integral membrane proteins. The protein channels can be isolated from membranes after their solubilization by mild detergents and characterized on a bio-immunochemical and ultrastructural level.